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Lessons 11–15 

Engineering Challenge 

Prepare 
In the previous lesson, students investigated engineered solutions that mimic how plants and animals use 

their body parts. In Lessons 11 through 15, students use their knowledge of how plants and animals use 

their body parts and consider the properties of body parts that are related to their functions to develop a 

model to represent a protective covering.  

Student Learning 

Knowledge Statement 

Humans can solve some problems by mimicking how pond plants and pond animals use their body parts. 

Objective 

• Lessons 11–15: Apply the engineering design process to create a covering that protects scientists at 

a pond. 

Application of Concepts 

Task 

Engineering Challenge 

Phenomenon Question 

How can we help protect scientists at a pond? 
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Texas Essential Knowledge and Skills Addressed 

2.2A Ask questions about organisms, objects, and events during observations and 

investigations. (Addressed) 

2.2B Plan and conduct descriptive investigations. (Introduced) 

2.2C Collect data from observations using scientific tools. (Introduced) 

2.2D Record and organize data using pictures, numbers and words. (Addressed) 

2.2E Communicate observations and justify explanations using student-generated data from 

simple descriptive investigations. (Introduced) 

2.3A Identify and explain a problem and propose a task and solution for the problem. 

(Introduced) 

2.10A Observe, record, and compare how the physical characteristics and behaviors of animals 

help them meet their basic needs. (Mastered) 

2.10B Observe, record, and compare how the physical characteristics of plants help them meet 

their basic needs such as stems carry water throughout the plant. (Addressed) 

English Language and Proficiency Standards Addressed 

1C Use strategic learning techniques such as concept mapping, drawing, memorizing, 

comparing, contrasting, and reviewing to acquire basic and grade-level vocabulary. 

3G Express opinions, ideas, and feelings ranging from communicating single words and short 

phrases to participating in extended discussions on a variety of social and grade-

appropriate academic topics. 

5F Write using a variety of grade-appropriate sentence lengths, patterns, and connecting 

words to combine phrases, clauses, and sentences in increasingly accurate ways as more 

English is acquired. 
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Materials 

 Lesson 11 Lesson 12 Lesson 13 Lesson 14 Lesson 15 

Student Science Logbook (Lesson 11 Activity Guide A) ●     

Science Logbook (Lesson 11 Activity Guide B) ● ● ● ● ● 

11″ × 17″ or larger paper (1 sheet per group) ●     

Protective Body Part Photographs (Lesson 12 Resource)  
(1 per group) 

 ●    

Engineering Challenge protective covering materials (1 set per 
group): various materials such as aluminum foil, sandwich or 
grocery plastic bags, thin cardboard, cellophane, chenille stems, 
craft foam sheets, craft sticks, cardboard egg cartons, manila 
folders, construction paper, printer paper, paper clips, small 
paper plates, sequins, tissue paper, wax paper  

 ● ● ●  

Engineering Challenge building tools (1 set per group): glue stick 
(at least 1), safety goggles (1 per student), blunt-tip scissors (at 
least 1), tape 

 ● ● ●  

Engineering Challenge practice testing materials (1 set per 
group): plastic fork (1), carbon copy paper (1 sheet), printer 
paper (1 sheet) 

  ●   

Teacher Engineering Challenge Rubric (Lesson 11 Resource A) ● ● ● ● ● 

Engineering Design Process Visual (Lesson 11 Resource B) ● ● ● ● ● 

Scientists at a Pond Photograph (Lesson 11 Resource C) ●     

Plant Body Part Photographs (Lesson 8 Resource A) ●     

Dormant Bramble Plant Photograph (Lesson 11 Resource D) ●     
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Engineering Challenge testing materials: clipboard (1), plastic 
fork (1), carbon copy paper (1 sheet for teacher demonstration in 
Lesson 11; 1 sheet per group for each teacher test in Lessons 13 
and 14), printer paper (1 sheet for teacher demonstration in 
Lesson 11; 1 sheet per group for each teacher test in Lessons 13 
and 14) 

●  ● ●  

Class problem and solution chart from Lesson 11  ● ●   

Class protective body parts chart from Lesson 11  ●    

Hook and loop fastener from Lesson 10 (1)  ●    

Student Testing Station (1 station per class): clipboard (1), 
plastic fork (1), carbon copy paper (at least 1 sheet per group), 
printer paper (at least 1 sheet per group) 

  ● ●  

Preparation Prepare to demonstrate the Engineering Challenge testing 
procedure. Place a sheet of carbon copy paper shiny side down 
on top of a sheet of printer paper. Clip the carbon copy paper 
and printer paper onto the clipboard. During the lesson, use the 
plastic fork to demonstrate the testing procedure. 

●     

Prepare materials for the Engineering Challenge and determine 
how students will retrieve materials. Either line up all materials 
by item on a counter or table for students to access when 
needed or gather each group’s set of materials in a box or bag 
beforehand for ease of distribution and cleanup. 

 ● ● ●  

Prepare to distribute a copy of Lesson 12 Resource to each 
group. 

 ●    

Prepare the Student Testing Station by placing a clipboard, 
plastic fork, sheets of carbon copy paper, and sheets of printer 
paper at a designated table or desk. 

  ● ●  
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Lesson 11 
Objective: Apply the engineering design process to create a covering that protects scientists at a pond. 

Launch  5 minutes  

 

Remind students that in the previous lesson, they investigated two different engineers, Leonardo da Vinci 

and George de Mestral. Tell students that engineers solve problems by following a set of steps called the 

engineering design process.  

Display the engineering design process visual (Lesson 11 Resource B). Have students turn to the same 

visual in their Science Logbooks (Lesson 11 Activity Guide A). Point out and explain the six stages of the 

process: Ask, Imagine, Plan, Create, Improve, and Share. Tell students that in the next few lessons they 

will work as engineers and use these six stages to help solve a problem.  

 

Teacher Note 

Review the Engineering Challenge rubric (Lesson 11 Resource A) before beginning Lessons 11 through 15. 
Use the rubric to assess students throughout the Engineering Challenge by looking and listening for 
evidence of engagement as students participate in each stage of the engineering design process.  

English Language Development 

Students must understand the phrase engineering design process to participate fully in the activity. 
Introduce this term explicitly. Sharing the Spanish cognate phrase for engineering design process (proceso 
de diseño ingeniería) may be helpful. 

Agenda 

Launch (5 minutes) 

Learn (27 minutes) 

▪ Ask about an Engineering Problem  

(17 minutes) 

▪ Revisit Protective Body Parts (10 minutes) 

Land (3 minutes) 
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Learn  27 minutes  

Ask about an Engineering Problem (17 minutes) 

Direct students’ attention to the Ask stage on the engineering design process visual (Lesson 11  

Resource B) by placing a marker such as a sticky note or magnet next to the stage. Tell students that 

engineers begin the engineering design process at the Ask stage: They ask what the problem is and how 

they might solve it.  

Display the photograph of scientists at a pond (Lesson 11 Resource C), and ask students to imagine the 

following Engineering Challenge scenario.  

 

► A group of scientists is making observations about the plants and animals found in a pond. To get 

to the pond, the scientists must walk by many plants, and the plants scratch their legs. 

Introduce the engineering problem and Phenomenon Question How can we help protect scientists at a 

pond? Tell students that in this Engineering Challenge, they will help protect the scientists from getting 

scratched by the pond plants. Return to the photograph of the scientists at the pond. 

► What questions do you have about the problem? 

▪ What plants do the scientists walk by? 

▪ Do the scientists wear long pants? 

▪ How tall are all the plants? 

Spotlight on Knowledge and Skills 

In this lesson, students ask questions, make 
observations, and gather information as they 
think about solving a problem through 
engineering.  
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► How can we learn more about the scientists’ problem and answer our questions? 

▪ We can look at more pictures of the plants they have to walk by. 

▪ We could walk through some plants to see how it feels. 

Display the prickles photographs in Lesson 8 Resource A, which show a white-stemmed bramble. Remind 

students that they saw these photographs in Lesson 8 when they investigated prickles.  

 

Tell students that this plant is called a white-stemmed bramble and that it surrounds the pond where the 

scientists are working. 

► What do you remember about this plant? 

▪ It has prickles that protect it. 

Display the photograph of the dormant bramble plant (Lesson 11 Resource D). Explain that the 

photograph shows a white-stemmed bramble in winter, when it does not have any leaves.  
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► What do you notice? 

▪ The plant has a lot of prickles. 

▪ The branches are all tangled. 

▪ The prickles look very sharp. 

► What do you think might happen if you walked close to the plant? 

▪ I might get scratched. 

▪ I might get poked by the sharp prickles. 

Give students a few minutes to Think–Pair–Share in response to the following question. 

► What could we make to help protect the scientists at the pond from the bramble’s prickles? 

▪ We can make them special pants. 

▪ Maybe we can make a shield for the scientists. 

▪ We could make something to push the branches out of the way. 

Build on student responses to suggest that a protective covering would help protect the scientists from 

the prickles without damaging the plants near the pond. Explain that a protective covering is something 

that is placed over a body part to keep it from getting hurt. 

Read the engineering scenario to students again. Then ask students to work independently to draw a 

picture of the problem in the Ask section of their Science Logbooks (Lesson 11 Activity Guide B). 

After students finish drawing, divide the class into groups for the Engineering Challenge. Instruct students 

to share their drawings with their group members. Then distribute a sheet of paper to each group, and 

ask students in each group to work together to create a group drawing of the problem.  As groups work 

on their drawing, tell students to think of a question or two they have about the problem and have them 

write their questions on their drawing.  Circulate to discuss each group’s question(s) about the 

problem.  

  

Differentiation 

To support striving writers and English 
learners, consider posting sentence starters 
such as these (5F): 

• I wonder … 

• How … 

• Why …  

• What … 

Teacher Note 

When forming groups, consider each 
student’s needs so groups have a variety of 
abilities. To ensure that all group members 
participate in drawing the problem, consider 
giving each student a different color crayon 
or marker and requesting that each color 
appear in the drawing. 

Spotlight on Knowledge and Skills 

Students ask questions, make observations, 
and gather information to define the 
scientists’ problem. Look for evidence that 
students draw a picture that represents the 
problem and that they ask questions to help 
them define the problem (1C).  
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Sample student response: 

 

After students finish, have several groups share their drawings with the class. 

Remind students that in the Ask stage, engineers ask what the problem is and how they might solve it. 

Create a class problem and solution chart with two columns. Ask students the following questions, and 

use their responses to fill in the columns.   

► What is the scientists’ problem? 

▪ They have to walk by plants that scratch their legs to get to the pond. 

▪ They don’t want to get scratched by the prickles.  

► How will we create a solution to the scientists’ problem? 

▪ We will create a protective covering for their legs. 

▪ We need to make something to cover their legs so they don’t get scratched. 

  

Teacher Note 

Students use this chart again in Lessons 12 
and 13. Record the chart on chart paper or 
on a whiteboard, and display it during the 
next two lessons. Also leave space for a third 
column on the right to record how students 
know if their solution works. 
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Sample class problem and solution chart: 

What is the problem? What is the solution? 

When the scientists walk to the 
pond, their legs get scratched by 
the sharp prickles. 

We will make a protective 
covering for their legs. 

► How will we know if our protective covering works? 

▪ The scientists’ legs won’t get scratched by the plants. 

▪ If it works, it will protect the scientists’ legs. 

Confirm that the protective covering works if the scientists’ legs do not get scratched. Explain to students 

that each group will create a protective covering and that students in each group will then need to test 

their covering to find out if it works.  

► How can we test each protective covering to find out if it works? 

▪ We could scratch it with a branch from a bramble plant. 

▪ We could cover our legs and walk by plants with prickles to see if we get scratched. 

Acknowledge all responses, but emphasize that engineers test their solutions in other ways before testing 

on humans. Display the fork and the clipboard with carbon copy paper and printer paper and explain that 

students will use these materials to test their protective coverings.  

Tell students that the fork represents the prickles that scratch the scientists’ legs, and the printer paper 

under the carbon copy paper represents the skin on the scientists’ legs.   Explain to students that they 

will place each protective covering on top of the clipboard and both sheets of paper, so it must be small 

enough to fit on the clipboard.  

Next, demonstrate the testing procedure to show how the fork makes scratches on the printer paper like 

the prickles make scratches on the scientists’ skin.  Press the fork evenly (but not too firmly) on the 

carbon copy paper and move it downward, keeping even contact as the fork moves. Show students the 

marks left behind on the printer paper. 

Teacher Note 

It may help to mention that a model is never 
exactly the same as what it represents. 
Consider discussing the differences between 
the printer paper and real skin. 

Teacher Note 

When discussing the testing materials and 
testing procedure, explain that the clipboard 
holds the materials together during testing. 

Teacher Note 

In this Engineering Challenge, students can 
test their designs during the Create stage. 
However, the teacher performs the final 
testing of students’ designs. Consider 
experimenting with the testing procedure 
before teaching this lesson set to become 
familiar with the sensitivity and fragility of 
the carbon copy paper. 

Teacher Note 

In this Engineering Challenge, students 
develop working models, or prototypes, to 
represent their protective coverings. If 
necessary, guide students to realize they 
could use their models to inform the 
development of full-scale versions of their 
designs.  
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► What will the test show if the protective covering works? 

▪ If the covering works, the white paper won’t have scratches on it. 

Bring students’ attention back to the class problem and solution chart. Create a new column, How will we 

know if the solution works?, and fill in the column with student responses.  

Sample class problem and solution chart: 

What is the problem? What is the solution? 
How will we know if the 

solution works? 

When the scientists walk to the 
pond, their legs get scratched by 
the sharp prickles. 

We will make a protective 
covering for their legs. 

If no marks are on the white 
paper, we know their legs won’t 
get scratched.  

 

  

Teacher Note 

Consider posting marked and unmarked 
printer paper to the problem and solution 
chart in the column titled How will we know 
if the solution works? as a visual 
representation of the possible outcomes. 
Annotate the marked printer paper with an X 
and the unmarked paper with a check mark. 
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Revisit Protective Body Parts (10 minutes) 

Remind students of the Phenomenon Question How can we help protect scientists at a pond? 

► How did da Vinci and de Mestral get ideas about how to make the flying machine and hook and 

loop fastener? 

▪ They mimicked the body parts of plants and animals. 

▪ They looked at how a bird flies and how a burr hooks onto things. 

▪ They observed body parts. 

Highlight student responses that focus on body parts, and review the fact that engineers can help solve 

human problems by studying how plants and animals use their body parts. Guide students to reason that 

they can use what they know about pond plant and pond animal body parts when they make their 

protective coverings. 

► Do you think we can mimic the functions of plant and animal body parts to help protect the 

scientists? 

▪ Yes, I think we can mimic body parts that help protect animals and plants. 

► Which body parts can we mimic? 

▪ We can mimic a shell or scales because those protect animals. 

▪ Maybe we could mimic tree bark. Bark helps protect trees. 

Confirm that students can mimic the body parts that help plants and animals protect themselves to make 

their protective coverings. Create a class protective body parts chart to record the protective body parts 

students shared, and invite students to brainstorm additional examples from the plants and animals they 

studied in Concept 1.  If necessary, ask students to think back to the protective animal body part stations 

in Lesson 5 and the protective plant body part stations in Lesson 8. Ask students to recall what the body 

parts looked like and felt like.   

  Teacher Note 

If the station materials from Lessons 5 and 8 
are available, consider displaying them for 
students to observe. Students may also 
benefit from referring to their Science 
Logbook entries for those lessons. 

Teacher Note 

Students will use this chart again in  
Lesson 12. Record the chart on chart paper 
or on a whiteboard, and display it during the 
next lesson. 
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Sample class protective body parts chart: 

Protective Body Parts 

▪ Porcupine quills: sharp, pointy, hard, long 

▪ Mussel shell: hard, round 

▪ Minnow scales: flat, hard 

▪ Turtle shell: hard, covers most of the body 

▪ Crayfish shell: hard  

▪ Acorn shell: hard, round, smooth 

▪ Tree bark: hard, rough, bumpy 

Return to the class problem and solution chart. Add that students should mimic a protective plant or 

animal body part when they create their protective coverings.  

Sample class problem and solution chart: 

What is the problem? What is the solution? 
How will we know if the 

solution works? 

When the scientists walk to the 
pond, their legs get scratched by 
the sharp prickles. 

We will make a protective 
covering for their legs. 

We will mimic a protective body 
part of a pond plant or pond 
animal when we make our 
protective covering. 

If no marks are on the white 
paper, we know their legs won’t 
get scratched.  
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Land  3 minutes  
Bring students’ attention back to the Ask stage on the engineering design process visual (Lesson 11 

Resource B), and review the fact that in the Ask stage, engineers ask what the problem is and how they 

might solve the problem. To wrap up the Ask stage, have students Think–Pair–Share about what they did 

during the lesson. 

Sample student responses: 

▪ We found out the problem. The scientists’ legs get scratched by prickles when they walk to the 

pond. 

▪ We think a protective covering will solve the problem of the scientists’ legs getting scratched. 

▪ We know we will need to test the protective covering to see if it works. 

Tell students that in the next lesson, they will move to the Imagine stage. 
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Lesson 12 
Objective: Apply the engineering design process to create a covering that protects scientists at a pond. 

Launch  2 minutes  
Draw students’ attention to the class problem and solution chart from Lesson 11, and work with students 

to summarize what they know so far about the Engineering Challenge.  

► What is the problem we want to solve? 

▪ The pond plants scratch the scientists’ legs. 

▪ We want to protect the scientists when they walk to the pond. 

► What will our solution be? 

▪ We will make a protective covering for their legs. 

► How will you know if your protective covering works? 

▪ We’ll test it.  

▪ We’ll press a fork on it to see if the fork makes scratches on paper. 

▪ If the fork doesn’t leave marks, the protective covering will protect their legs. 

Display the engineering design process visual (Lesson 11 Resource B). Tell students that in this lesson, they 

will focus on the Imagine and Plan stages of the engineering design process as they brainstorm ways to 

make their protective coverings. 

Agenda 

Launch (2 minutes) 

Learn (30 minutes) 

▪ Imagine a Protective Covering (18 minutes) 

▪ Plan a Protective Covering (12 minutes) 

Land (3 minutes) 
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Learn  30 minutes  

Imagine a Protective Covering (18 minutes) 

Display the hook and loop fastener from Lesson 10. 

► What do you think de Mestral had to do to mimic the little hooks on a burr? 

▪ He had to find a way to make the little hooks. 

▪ He probably had to bend something into a hook shape. 

Confirm that de Mestral thought about how to mimic the properties and function of burr hooks by using 

the materials he had. Return to the visual of the engineering design process (Lesson 11 Resource B), and 

mark the Imagine stage with a sticky note or magnet. Tell students that in the Imagine stage, engineers 

examine materials and brainstorm ideas for their solutions. 

Introduce and display each of the available Engineering Challenge materials, as well as the available 

building tools (glue sticks, scissors, tape).   Tell students that de Mestral examined many different 

materials and sometimes made changes to the materials when he was inventing the hook and loop 

fastener. Have students observe the materials available for the Engineering Challenge. Then take a few 

minutes to discuss the following question with students. 

► What could you do to these materials to help them protect better? 

Use a Whip Around routine to collect student ideas. After a student suggests an idea, model it to ensure 

that all students understand what the change is and how to make it.  

Sample student responses:  

▪ We could cut the materials or put them on top of each other. 

▪ We could wrap another material around the paper plate. 

▪ Maybe we could bend the materials or fold them. 

Arrange students in their engineering groups. Distribute a copy of the protective body part photographs 

(Lesson 12 Resource) to each group, and remind students of the protective body parts in each 

photograph. Instruct groups to think about the available materials and to decide, as a group, which 

protective body part they will mimic to create the group’s protective covering. 

Teacher Note 

Consider recording the name of each 
material on a sheet of chart paper. Next to 
the name of each material, tape a small 
piece of that material to the chart. If 
students need support to describe the 
materials, encourage them to refer to the 
chart (1C). 

Teacher Note 

To support students, suggest additional ways 
to manipulate the materials (e.g., combine, 
overlap, crumple, roll). Also, consider 
mentioning how these manipulations mimic 
specific protective body parts (e.g., 
overlapping materials could mimic scales, 
layered materials could mimic tree bark). 

Teacher Note 

To make the Engineering Challenge 
equitable and authentic, provide a variety of 
materials that students can manipulate to 
mimic protective body parts. (See the 
materials table for suggestions.) Students 
may use multiple materials and manipulated 
forms of materials to mimic a body part. 

Encourage students to justify their choices 
by describing the properties of each material 
they select. If students combine or 
manipulate materials, ask them to describe 
the properties of each material before and 
after they work with it. 
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When each group agrees on the protective body part they will mimic, have students draw the body part in 

the Imagine section of their Science Logbooks (Lesson 11 Activity Guide B) and label what the body part 

looks like and feels like. Allow students to refer to the class protective body parts chart from Lesson 11 for 

descriptions of protective body parts.  

Next, explain that groups will imagine different ways to make their protective coverings. 

 

 

Allow students to gather some of the available materials and building tools and brainstorm ways to work 

with or change the materials to mimic the protective properties of the body part their group selected. 

Circulate to provide support, and use the following prompt to help focus students’ ideas. 

► How can you use the materials to make something that will protect the scientists’ legs like your 

chosen body part protects the plant or animal? 

Plan a Protective Covering (12 minutes) 

Tell students that after engineers imagine a solution, they are ready to move to the Plan stage. Return to 

the engineering design process visual (Lesson 11 Resource B), and move the sticky note or magnet to 

mark the Plan stage. Tell students that in the Plan stage, engineers create a detailed drawing of their idea 

for a solution and decide which materials to use. 

Allow students in each group time to work together to discuss and decide on one final idea for their 

protective covering. Then instruct students to draw and label their group’s idea in the Plan section of their 

Science Logbooks (Lesson 11 Activity Guide B).  

Safety Note 

This Engineering Challenge poses potential hazards. To minimize the risk, review these safety measures, 
as well as other safety guidelines specific to sourced materials, and look for evidence that students are 
following them (2.1A): 

• Wear safety goggles during the activity. 

• Use scissors safely. Cut away from fingers, hands, arms, and legs. 

Teacher Note 

Invite students to identify ways to reuse and conserve materials during and after the Engineering 
Challenge (2.1B).  

Differentiation 

Students may need support articulating their 
ideas and coming to a consensus. They may 
find these sentence frames helpful (3G): 

• I think we should use            because           . 

• What if we try           ? 

• I tried using            because           . 

• I agree/disagree because           . 

Differentiation 

If students struggle to copy words from the 
chart, create a smaller word bank to place at 
each group’s table. Alternatively, allow 
students to help each other spell (5F). 
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As students draw their ideas, circulate to discuss with each group the materials students think will best 

mimic their selected body part and how the group’s protective covering will help keep the scientists’ legs 

from getting scratched. 

 

Check for Understanding 

Students use evidence from the properties of different materials to plan their protective coverings. 
Students justify their selected materials for their protective coverings in the context of the engineering 
problem. 

Evidence Next Steps 

Students draw pictures to show how they will 
develop models to represent protective 
coverings. Students write and draw relevant 
properties that will enable the function of the 
models. 

If students cite irrelevant properties of their 
chosen materials or protective body parts, coach 
students to eliminate properties that do not 
contribute to protection from prickles, such as 
color. Consider reviewing the class problem and 
solution chart with students to provide scaffolds 
for the engineering context and goal of this 
challenge. 

Students defend the selection of certain 
materials for the models, thus demonstrating the 
understanding that the solution’s ultimate 
function is to protect scientists’ legs from 
scratches. 

If students struggle to find evidence to defend 
the selection of certain materials, they may be 
focusing too much on the mimicry component of 
this challenge, or they may not have enough 
experience with the available materials. Tell 
students that their protective coverings do not 
need to replicate a body part entirely, and explain 
that each protective covering is a new object that 
mimics certain protective features of a body part 
to protect scientists’ legs from scratches. If 
students need support to articulate the 
properties of materials, ask guiding questions 
such as these: How did you decide what materials 
to use? How do you plan to change them? How 
will your choices help your protective covering 
work? 
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Land  3 minutes  
Draw students’ attention to the Imagine and Plan stages on the engineering design process visual  

(Lesson 11 Resource B). Review these stages, reminding students that in the Imagine stage, engineers 

explore materials and brainstorm ideas for their solutions and in the Plan stage, engineers create a 

detailed drawing of their solution and decide which materials they will use. Have students Think–Pair–

Share about what they did during the lesson to complete these stages. 

Sample student responses:  

▪ We looked at different materials that might mimic our body part. 

▪ Our group drew our idea for the protective covering. 

▪ We also picked materials we want to use for our protective covering.  

Tell students that in the next lesson, they will move to the Create stage.  

 

Content Area Connection: English 

When revisiting the engineering design 
process visual, remind students that each 
stage on the visual is in present tense: Ask, 
Imagine, Plan, and so on. Point out that 
when students describe what they did in 
each stage, they use past tense verbs. 
Consider writing the past tense verbs on the 
board as visual reinforcement for students 
who may not easily hear the –ed endings.  

• Ask: We asked questions about the 
problem.  

• Imagine: We imagined how we might 
solve the problem.  

• Plan: We planned our solution.  
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Lesson 13 
Objective: Apply the engineering design process to create a covering that protects scientists at a pond. 

Launch  3 minutes  
Draw students’ attention to the class problem and solution chart from Lesson 11. 

Review each column with students and explain that in this lesson, they are ready to use what they  

know to move to the Create stage. Return to the visual of the engineering design process (Lesson 11 

Resource B) and move the sticky note or magnet to mark the Create stage. Tell students that in the  

Create stage, engineers work together to build their solution.   

Learn  30 minutes  

Create a Protective Covering (25 minutes) 

Tell students that as they make their protective coverings, they can test them at the Student Testing 

Station. Explain that they will first practice the testing procedure without their protective coverings to 

make sure they know how hard to press the fork to make a mark on the printer paper. Arrange students 

in their engineering groups, and distribute a plastic fork, a sheet of carbon copy paper, and a sheet of 

printer paper to each group.  Then review the testing procedure with students: Tell students to stack the 

sheets of paper on their desks with the carbon copy paper shiny side down on top of the printer paper, 

Agenda 

Launch (3 minutes) 

Learn (30 minutes) 

▪ Create a Protective Covering (25 minutes) 

▪ Test a Protective Covering (5 minutes) 

Land (2 minutes) 

Spotlight on Knowledge and Skills 

In this lesson, students learn about solving a 
problem through engineering. They apply 
their knowledge of how plants and animals 
use their body parts and the structure and 
function of natural and designed objects to 
develop a solution to the problem. Students 
then analyze data from testing to determine 
whether the solution works as intended.  

Teacher Note 

Carbon copy paper can be messy. Ensure 
that the paper remains on washable 
surfaces, and instruct students to wash their 
hands after handling it if necessary. 
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press the fork evenly on the carbon copy paper and move the fork downward, and then lift the carbon 

copy paper to reveal the marks on the printer paper underneath. 

After groups finish practicing making marks on the printer paper, collect the forks, carbon copy paper, and 

printer paper, and tell students they will begin creating their protective coverings. Have students refer to 

the Plan section of their Science Logbooks (Lesson 11 Activity Guide B) to review their drawings for a 

reminder of the materials they decided to use. 

Remind students that their protective coverings need to be the same size as or smaller than the testing 

materials attached to the clipboard at the Student Testing Station. Explain that groups can visit the 

Student Testing Station as many times as they like while they create their protective coverings.  

 

Distribute safety goggles and building tools (glue sticks, scissors, tape) to each group, and allow groups to 

gather their selected materials. Then allow students time to create and test their protective coverings. 

Circulate to provide support as students work.  

 

Test a Protective Covering (5 minutes) 

After groups finish creating their protective coverings, explain that the next step is a teacher test of their 

coverings. Tell students that this test will ensure that the test for each covering is the same each time. 

Test each group’s protective covering one at a time by attaching the group’s protective covering to the 

Safety Note 

This Engineering Challenge poses potential hazards. To minimize the risk, review these safety measures, 
as well as other safety guidelines specific to sourced materials, and look for evidence that students are 
following them (2.1A): 

• Wear safety goggles during the activity. 

• Use scissors safely. Cut away from fingers, hands, arms, and legs. 

• Use the plastic fork for testing only, and make sure that it stays at the Student Testing Station. 

Teacher Note 

In later lessons, students improve their solutions and share them with the class. Between lessons, store 
each group’s protective covering and test results in a place that is out of the way. Consider storing each 
protective covering in a paper or plastic bag with students’ names or a group number. 

Teacher Note 

The student-performed tests provide 
students with agency and a more active role 
in the engineering experience. These tests 
also allow for low-stakes failure and 
evidence-based improvement before the 
teacher test in this lesson. 

Differentiation 

Consider providing a visual timer to support 
time management. 

If needed, also consider providing students 
with an additional lesson to finish their 
protective coverings before the teacher test. 
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clipboard prepared for the teacher test. Press the fork evenly against the covering and move the fork 

downward. Replace the carbon copy paper and printer paper between each test, and press the fork as 

consistently as possible each time. After testing, provide students in each group with the printer paper 

from their test. Then read aloud the prompt in the Create section of students’ Science Logbooks  

(Lesson 11 Activity Guide B) and have students respond. 

Instruct students to discuss the following questions in their groups. 

► Does your protective covering work? How do you know?  

▪ Yes. We put a lot of layers, so the fork didn’t mark the white paper. 

▪ No, the glue wasn’t strong enough. A piece fell off, and the fork left some marks on the white 

paper. 

Tell students they will have an opportunity to improve their protective coverings in the next lesson. 

Land  2 minutes  
Draw students’ attention to the Create stage on the engineering design process visual (Lesson 11 

Resource B) and review the fact that in the Create stage, engineers work together to use their plans to 

build their solution. Have students Think–Pair–Share about what they did during the lesson to complete 

the Create stage. 

Sample student responses: 

▪ We got to build our covering. 

▪ We used our plan to help us make our protective covering. 

▪ We tested our protective covering. 

Tell students that in the next lesson, they will move to the Improve stage to think about how to improve 

their protective coverings. 

Teacher Note 

In engineering, discussions about success 
should focus on the solutions instead of the 
engineers. An unsuccessful solution offers 
valuable insight into what works best in a given 
situation. 

Encourage students to be curious about their 
results, regardless of how their protective 
covering performed. Challenge groups whose 
coverings worked well to replicate their results 
with fewer or different materials. 
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Lesson 14 

Objective: Apply the engineering design process to create a covering that protects scientists at a pond. 

Launch  3 minutes  
Return to the visual of the engineering design process (Lesson 11 Resource B), and briefly review the 

stages of the engineering design process students completed in the previous lessons. Move the sticky 

note or magnet to mark the Improve stage. Tell students that in the Improve stage, engineers make 

changes to try to make their solutions better.  

Learn  29 minutes  

Brainstorm Improvements (7 minutes)  

Arrange students in their engineering groups and return their protective coverings and test results from 

the previous lesson. Ask groups to think about how well their coverings work.  

► Is your group’s covering good at protecting? Why or why not? 

▪ I think ours is good at protecting because it’s really thick. 

▪ Our covering works well because it is hard. 

  

Agenda 

Launch (3 minutes) 

Learn (29 minutes) 

▪ Brainstorm Improvements (7 minutes) 

▪ Improve a Protective Covering (22 minutes) 

Land (3 minutes) 

Extension 

Tell students that engineers often go 
through the engineering design process 
more than once. As an extension, consider 
giving students the opportunity to start back 
at the Imagine or Plan stage. Allow them to 
choose a different body part to mimic, or 
have them plan what they would do 
differently next time. If time permits, allow 
them to build and test another solution. 

 
Differentiation 

Help students reflect on how they might 
interpret the results from testing their 
protective coverings. Many clear, dark marks 
could indicate a need for improvements in 
several parts of the solution. Fewer or lighter 
marks could mean that the solution was 
somewhat successful and needs smaller 
improvements (3G). 
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Explain that engineers often improve their solutions many times until the solutions work well. Ask 

students to work in their groups to brainstorm and record ways to improve their coverings in the Improve 

section in their Science Logbooks (Lesson 11 Activity Guide B). Have groups share their ideas with the 

class.  

► How can your group improve your protective covering?  

▪ The paper we used wasn’t thick enough, so we’ll try a different material. 

▪ Maybe we can see if it will still work if we take away some of the materials. Some pieces of our 

covering came off when we pressed on it with the fork. 

▪ Some pieces of our protective covering came off. Maybe we need to add more tape this time. 

► How do you think these improvements will help your protective covering work better? 

▪ If the protective covering stays together, it won’t show scratches on the white paper. 

▪ If we use a thicker material, our covering will be stronger and better at protecting. 

Improve a Protective Covering (22 minutes) 

After groups identify the improvements they will make to their solutions, tell them they have about 20 

minutes to make those improvements. Tell students that they may visit the Student Testing Station to test 

their improvements and may also use additional or new materials if needed. Distribute safety goggles and 

building tools (glue sticks, scissors, tape) to each group, and allow groups to gather any additional or new 

materials. 

 

  

Safety Note 

This Engineering Challenge poses potential hazards. To minimize the risk, review these safety measures, 
as well as other safety guidelines specific to sourced materials, and look for evidence that students are 
following them (2.1A): 

• Wear safety goggles during the activity. 

• Use scissors safely. Cut away from fingers, hands, arms, and legs. 

• Use the plastic fork for testing only, and make sure that it stays at the Student Testing Station. 

Differentiation 

If students struggle to discuss ways they 
could improve their protective coverings, the 
following sentence frames may provide 
scaffolds for the conversation (3G). 

• We can improve our protective covering 
by changing           . 

• The            didn’t work. Let’s try 
using            instead.  



PhD SCIENCE® TEKS EDITION Survival ► Lesson 14 

© Great Minds PBC 
 25 

After groups have made their improvements, circulate to test the protective coverings by using the 

teacher test process outlined in the previous lesson. Provide each group with the printer paper from their 

test, and then read aloud the prompt in the Improve section of their Science Logbooks (Lesson 11 Activity 

Guide B) and have students respond. Instruct groups to clean up their workspace after testing is 

complete. 

Land  3 minutes  
Review the fact that in the Improve stage, engineers make changes to try to make their solutions better. 

Ask students to think about the improvements they made to their protective coverings to make them 

work better.  

► What did you keep the same? What did you change? 

▪ We still put sheets of paper on top of each other, but this time we used thicker paper. 

▪ We changed the material we used to mimic the turtle shell. 

► Did your protective covering work better after the changes? How do you know? 

▪ Yes, because the white paper didn’t get scratches this time. 

▪ No. The fork still made a lot of scratches on the white paper. 

▪ Yes. Our covering protected from scratches both times, but this covering used less material. 

Tell students that in the next lesson, they will move to the final stage of the engineering design process, 

the Share stage. 

Optional Homework 

Students choose a human-made object they use every day, such as a lunchbox, a shoe, a backpack, a 

jacket, or a pencil case. Students draw two versions they have observed of the same object, comparing 

and labeling details such as material, color, shape, number of pockets, or fasteners.



PhD SCIENCE® TEKS EDITION Survival ► Lesson 15 

© Great Minds PBC 
 26 

Lesson 15 
Objective: Apply the engineering design process to create a covering that protects scientists at a pond. 

Launch  3 minutes  
Return to the visual of the engineering design process (Lesson 11 Resource B), and move the sticky note 

or magnet to mark the Share stage. Explain that in the Share stage, engineers present their work and 

learning to others. Tell students that each group will prepare a presentation to share the group’s 

protective covering with the class. 

Learn  29 minutes  

Prepare for a Presentation (9 minutes) 

Arrange students in their engineering groups, and instruct them to turn to the Share section in their 

Science Logbooks (Lesson 11 Activity Guide B). Explain that in their presentations, students will share 

which body part they mimicked, which materials they used, and whether their protective covering 

worked. Encourage students to also share why they chose their materials and how those materials helped 

them mimic their selected body part. 

Tell students they can write and draw what they want to share in the spaces, and they can use what they 

write and draw to practice their presentations.  Circulate to provide support as needed. 

Agenda 

Launch (3 minutes) 

Learn (29 minutes) 

▪ Prepare for a Presentation (9 minutes) 

▪ Share a Protective Covering (20 minutes) 

Land (3 minutes) 

Differentiation 

Some students may benefit from additional 
support as they prepare for their 
presentation. Consider modeling a response 
to each question as well as appropriate 
presentation skills to guide students. If 
needed, provide students with additional 
time to rehearse each part of their 
presentation before they share with the 
whole class (3G). 
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Share a Protective Covering (20 minutes) 

Gather the class to listen to each group’s presentation.  Tell students to listen for information about 

how each group mimicked a plant or animal body part and how the properties of each protective covering 

matched the properties of the body part the group mimicked.  

After each presentation, ask students to respond to the following questions. 

► Which plant or animal body part did the group mimic? 

▪ They mimicked porcupine quills. 

▪ This group mimicked fish scales. 

► How did the properties of the protective covering mimic the properties of the body part? 

▪ The group used paper clips because they are long and hard like porcupine quills. 

▪ The group cut out circles from the aluminum foil and made them overlap like fish scales. 

After all presentations are complete, place each group’s protective covering in a different area of the 

classroom. Explain to students that they will compare the protective coverings. Ask students to move 

around the classroom and to closely observe each protective covering.  

► How are the protective coverings different? 

▪ Groups used different materials. 

▪ We mimicked different protective body parts. 

► How are the protective coverings similar? 

▪ A lot of groups used hard materials because many protective body parts are hard. 

▪ Most of the protective coverings are thick so they protect against scratches. 

Use student responses to summarize that even though each group created a different protective covering, 

all the groups mimicked the properties and function of a protective body part to help protect the 

scientists’ legs from getting scratched. 

Differentiation 

If it would be helpful for students, consider 
spreading these presentations throughout 
the day or over several days. 

Spotlight on Knowledge and Skills 

Scientists compare models to identify 
similarities and differences. As students 
compare the models of their protective 
coverings, ensure that students’ 
comparisons are objective (e.g., scales 
versus shell) instead of opinions or judgment 
(e.g., not very good, best). 

Teacher Note 

Groups may elect to show their protective 
coverings during their presentations. As 
necessary, provide groups with their 
protective coverings.  
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Land  3 minutes  
Remind students of the Phenomenon Question How can we help protect scientists at a pond? 

► How did you use your knowledge of body parts and their functions to solve the scientists’ 

problem? 

▪ We knew that plants and animals use body parts to protect themselves. We tried to make our 

materials look and feel like those parts. 

▪ We made a protective covering that mimicked protective body parts. 

▪ We mimicked a turtle’s shell because it helps protect the turtle. 
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